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PATENT COOPERATION TREAT 



EO/US 
PCT/J POO/04277 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Comnnissioner 

US Departnnent of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 

CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

11 January 2001 (11.01.01) 




International application No.: 

PCT/JPOO/04277 


Applicant's or agent's file reference: 
2621 WOOP 


International filing date: 

29 June 2000 (29.06.00) 


Priority date: 

30 June 1999 (30.06.99) 


Applicant: 

SASAKI, Yasuhiro et al 



1. The designated Office is hereby notified of its election made: 

I X I in the demand filed with the International preliminary Examining Authority on: 

14 September 2000 (14.09.00) 



I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X| 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer: 


34, chemin des Colombettes 




1211 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22)740.14.35 


Telephone No.: (41-22)338.83.38 



Form PCT/IB/331 (July 1992} 



3750621 



»ATENT COOPERATION TREAT 

PCX 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
2621WO0P 


wnu ciTDTuiTD Ar-TirfcM SeeNotificationofTransmlttaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4I6) 


International application No. 

PCT/JPOO/04277 


International filing date {day/month/year) 
29 June 2000 (29.06.00) 


Priority date (day/month/year) ' 

30 June 1999 (30.06.99) 


International Patent Classification (IPC) or national classification and IPC 
C07K 7/23, 1/22 


Applicant 

TAKEDA CHEMICAL INDUSTRIES, LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 



Lack of unity of invention 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability: 
citations and explanations supporting such statement 



Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 

14 September 2000 (14.09.00) 


Date of completion of this report 

27 April 2001 (27.04.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 

Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



itional application No. 

PCT/JPOO/04277 



I. Basis of the report 



I. With regard to the elements of the international application:^ 
^1 the international application as originally filed 

I I the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



□ 



_ , filed with the letter of 



the drawings: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is* 

□ the language of a translation fiimished for the purposes of international search (under Rule 23. 1(b)) 

□ the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3- With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

CZl The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 



5 rU report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
J if! rt^*"*' ^ "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70,16 
and 70. 1 7). 

*♦ Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


Inte^^^Mial application No. 

PCT/JP 00/04277 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 










Novelty (N) 


Claims 


1 


-15 


YES 




Claims 


16, 17 




Inventive step (IS) 


Claims 


1 


-15 


YES 




Claims 


16, 17 


NO 


Industrial applicability (I A) 


Claims 


1 


-17 


YES 




Claims 






NO 



2. Citations and explanations 



Claims 16-17 

Document 1 cited in the international search report 
(EP, 910575, Al (Takeda Chem. Ind., Ltd.). 28 April 1999 
(28,04.99)), Example 4, discloses a pure leuprorelin salt 
with a content of 99.8%. Therefore, the inventions 
described in Claims 16 and 17 are disclosed in Document 1 
and the inventions described in Claims 16 and 17 are not 
novel . 



Claims 1-15 

Neither Document 1 nor Document 2 or 3 cited in the 
international search report (US, 3816386, A (Abbot Lab.), 
11 June 1974 (11.06.74) and US, 4966851, A (Univ. of 
British Columbia), 30 October 1990 (30.10.90)) discloses 
or suggests a production process described in Claims 1-15. 
Therefore, the inventions described in Claims 1-15 are 
novel and involve an inventive step. 
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From the INTERNATIONAL BUREAU 


PCT 


To: 


NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 


TAKAHASHI. Shuichi 

Osaka Plant of Takeda Chemical 

Industries, Ltd. 

Yodogawa-ku / X^^i^T \ 
Osaka-shi / ,r.r^ q , \ 
Osaka 532-0024 1 ^^-O. ' j 






Date of mailing (day/month/year) 

03 August 2000 (03.08.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
2621WO0P 


International application No. 
PCT/JPOO/04277 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

NanrYe(s) of the applicant(s) and State(s) for which they are applicants: 

TAKEDA CHEMICAL INDUSTRIES, LTD, (for all designated States except US) 

SASAKI, Yasuhiro et al {for US) 

International filing date 29 June 2000 (29.06.00) 

Priority date(s) claimed 30 June 1 999 (30.06.99) 

Date cf receipt of the record copy ^ 

by the International Bureau 14 July 2000 (14.07.00) 

List of designated Offices : 



AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG,2W 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IEJT,LU,MC,NL,PT,SE 
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AG,AL,AM,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CN,CR,CU,CZ,DM,DZ,EE,GD,GE,HR,HU, 

IDJL,INJSJP,KG,KR,KZ,LC,LK,LR,LT,LV,MA,MD,MG,MK,MN,MX,MZ,NO,NZ,PL,RO,RU^ 

SK,TJ,TM,TR,TT,UA,US,UZ,VN,YU,ZA 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

in addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
I X [ time limits for entry into the national phase 
I X I confirmation of precautionary designations 
I X| requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The Irrtemational Bureau of WlPO 




34, chemin des Colomb ttes 


Authorized officer: ^j^^^^^^^^^^^^^^ 


121 1 Geneva 20, Switzerland 




Facsimile No. (41 22) 740.14.35 


Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003447065 



t 



ANNEX TO FORM PCT/IB/301 





|al application No. 
PCT/J POO/04277 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume 1 of the PCT Applicant's Guide. 

GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit 



For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 1 6-month time limit (Rule 17.1 (a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 1 6-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the eariiest application whose priority is claimed. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 



Form PCT/IB/301 (Annex) (July 1998) 



003447065 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/04277 



A. CLASSmCATION OF SUBJECT MATTER 
Int.Cl^ C07K7/23, C07K1/22 



According to International Patent Classification (IPC) or to both national classiflcation and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ C07K7/23, C07K1/14-1/22 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
BIOS IS (DIALOG) 
CA(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



EP, 910575, Al (TAKEDA CHEM IND LTD), 
28 April, 1999 (28.04.99) 
& AU, 9731899, A & WO, 97/48726, Al 

& JP, 10-67797, A 

US, 3816386, A (ABBOTT LAB), 

11 June, 1974 (11-06 .74) 

& DE, 2331095, A & GB, 1402349, A 

& FR, 2189418, A & JP. 49-49962, A 

US, 4966851, A (UNIV OF BRIT COLUMB) , 

30 October, 1990 (30. 10,90) 

& CA, 1283072, C & JP, 63-233787, A 



16,17 
1-15 



1-17 



1-17 



P] Further documents are listed in the continuation of Box C. □ See patent family annex. 



♦ Special categories of cited documents: 

"A- document defining the general state of the art which is not 

considered to be of particular relevance 
*E" earlier document but published on or after the international filing 

"L** document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"Cy* document lefexring to an oral disclosure, use, exhibition or other 
means 

•P^ document publishwi prior to the international filing date but later 
than the priority date claimed 



"T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or carmot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or ntore other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
10 October, 2000 (10-10.00) 



Date of mailing f the international search report 
24 October, 2000 (24.10.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORnT DOCUivlENT 

(PCT Administrative Instructions, Section 411) 


To: 

TAKAHA*^HI Shuirhi 

Osaka Plant of Takeda Chemical 
Industries, Ltd. — ---^ 
17-85, Jusohonmachi 2-chome 

Yodogawa-ku - " \ 

Osaka-shi f ^ ?0 1 
Osaka 532-0024 i UU. 1 I . /l^^ J 


Date of mailing (day/month/year) 

07 Nrk\/camh«&r 9000 ^07 1 1 00\ 


JAPON 




Applicant's or agent's file reference 
wnop 

ZDZ 1 VVL/Ur 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/04277 


International filing date (day/month/year) 
29 June 2000 (29.06.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

30 June 1999(30.06.99) 


Applicant 

TAKEDA CHEMICAL INDUSTRIES, LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right*hand columa the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisM*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Prigrity d9tg 



30 June 1999 (30.06.99) 



Priority application No. 



11/186307 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of Priority document 

18 Augu 2000 (18.08.00) 



The International Bureau of WIPO 
34« chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

Tessadel PAMPLIEGA 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



003639447 



PCT 
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i\f \ From the INTERNATIONAL BUREAU 



NOTICE INFORMING THE APPLllK^Nt OP-^E 
COMMUNICATION OF THE INTER^WfFIOMAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
11 January 2001 (11.01.01) 



To: 



TAKAHASHI, ShuichI 

Osaka Plant of Takeda Chemical 

Industries, Ltd. 

17-85, Jusohonmachi 2-chome 

Yodogawa-ku 

Osaka-shI 

Osaka 532-0024 

JAPON 



Applicant's or agent's file reference 
2621 WOOP 


IMPORTANT NOTICE 


International application No. 
PCT/JPOO/04277 


International filing date (day/month/year) 
29 June 2000 (29.06.00) 


Priority date (day/month/year) 
30 June 1999 (30.06.99) 


Applicant 

TAKEDA CHEMICAL INDUSTRIES, LTD. et al 



1. Notice is hereby given that the International Bureau has comnnunicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AG,AU3Z,DZ,KR,MZ,US 

In accordance with Rufe 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing iridicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE,AUAM,AP,AZ,BA,BB,BG3R3Y,CA,CNXR,CU,CZ,DM,EA,EE,EP,GD,GE,HR,HUJDJLJ^ 
JP,KG,KZ,LaLK,LR,LT,LV,MA,MD,MG,MK,MN,MX,NO,NZ,OA,PURO,RUSG,SI,SKTJ,T^ 
UA UZ VN YU ZA 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
11 January 2001 (1 1.01,01) under No. WO 01/02428 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important Information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant s Guide. 



The Intemational Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41 -22) 338.83.38 



Form PCT/lB/308 (July 1996) 



3752596 
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From the INTERNATIONAL BUREAU 



INFORMATION CONCERNING £LebtEEj->^ 
OFFICES NOTIFIED OF THEIR ELECnON 

(PCT Rule 61.3) 


To: 

TAKAHASHI, Shuichi 

Osaka Plant of Takeda Chemical 

Industries, Ltd. 

17-85, Jusohonmachi 2-chome 

V^r^^noiA/o.l^i 1 
T OUOy o Wa-'K.U 

Osaka-shl 
Osaka 532-0024 
JAPON 


Date of mailing (day/month/year) 
11 January 2001 (11.01.01) 




Applicant's or agent's file reference 
2621 WOOP 


IMPORTANT INFORMATION 


International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/J POO/04277 29 June 2000 (29.06.00) 30 June 1999 (30.06.99) 


Applicant 

TAKEDA CHEMICAL INDUSTRIES, LTD. et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,MZ,SD,SUSZ,TZ,UG.ZW 

EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT.LU,MC,NUPT.SE 

National :AG,AU,BG,BZ,CA.CN,CZ,DZ,IL,JP,KR,MN,MZ,NO,NZ,PL,RO,RU,SK,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GW,ML,MR,NE,SN,TD,TG 

National :AE,AL,AM,AZ,BA,BB,BR,BY,CR,CU,DM,EE,GD,GE,HR,HU,ID,IN,IS,KG,KZ, 
LC,LK,LR,LT,LV,MA,MD,MG,MK,MX,SG,SI,TJ,TM,TR,TT,UA,UZ,VN,YU,ZA 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume 11 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent 
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(25) BEgttiSla>mi§: 

(26) SRS^MomS: 
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PCT/JPOO/04277 
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^ (54) Title: PROCESS FOR THE PREPARATION OF LH-RH DERIVATIVES 
OO (54) LH-RHRSiftCDSIliga 

fS (57) Abstract: A process for the preparation of LH-RH derivatives, characterized by subjecting a solution of an LH-RH derivative 
5^ to both treatment with a synthetic methacrylic resin adsorbent and that with a synthetic aromatic resin adsorbent According to this 
process, the formation of by-product impurities including racemates of LH-RH derivatives can be suppressed and such impurities 
O can be efficiently removed, which enables the production of LH-RH derivatives having extremely high quality. Further, the process 
^ attains satisfactory purification effectively through the two treatment steps and can give LH-RH derivatives efficiently in high yields 
by ea^ operations not involving troublesome solid-liquid separation. 
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20 2^^0j#^ti. mm(Dmm^m^r^< . mMJ^mLtcm^. lh-rhm 
Hmm^^mm^^z^mm'r^m\z:hn^m^7^ym(D^-t.B.it(Dnm:^ 
^^mnM^mxm^m^zttii<. ij^Ammj:u^:kmizmm'^mitL^ 
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4 

5 i^<Dmm:^m. 

(2) LH-RH^^#:7&^\ ^ 
5-oxo-Pro-Hi s-Trp-Ser-Tyr- Y-Leu-Arg-Pro- Z 

C^^J, Ytmeu, DAla, DTrp, DSer(tBu). D2Nal:feJ;tJ^DHis (ImBzDT^^ bjlti 

10 fcfi^cDig-eab^±IB (1) f3^(Diajg:^&. 

(3) LH-RHMS#:/?>^\ ^ 
B-oxo-Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-CzHs 

T^$n-&^y^F^;^ci«(Dg^mi^-r*^_t8B (1) mm<Dmm:^m. 

(4) ^ 

CH3 CH3 
CH2—~C"~CH2^C 

I I 

CO COOCH3 

I 

o 

(CH2)2 

O 
I 

CO 

I 

CHg— C 

15 CH3 

mi:-r^±fE (1) fB«©MB:^^*. 

fes±is (1) n^m.<Dmm:^m. 

i^L^tii 5 0 AtmT*^±fB (5) tmommz^f^. 
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5 

mizi^i^^xmrnizmm-^-ftfcm. mmizmm-^nr^LH-Rumm^^mmTK 

(11) mm7i<^mm<Dm^m^o. oiutjii^^vmo. 50M-7:$>^±m (i o) mm 

(12) LH-RHmm^i^^^m'r^mm^;^^^v)\^m'^0z^mmm9}iimji 
miz^^^xmmizmm-^'ttrcWi. x^y— ;u7K^^7?^5fe#L, mmizt&m^n 

15 fcLH-RH^S?^ai-r^;ii:^#'^i:-r^±l2 (1) tB«feOSit^?i, 

^^^^jKi^MSj^:{c#bfc^, miox:&.Tx^i^KJt^izni.x^^i=,nrz-LH- 
RHmm^^^m-r^mmx$>^±^ (d iB«<7)®ja>5-fe> 

(14) LH-RHmmi$^^'^m-r^mm:^mmmxum^nrz-LH-RHm 

20 ##:^JKi^^Sj^i:(C:#L.fc^, *tJlO'Ci^;^TT4'?OS^S^C'^^fL, LH-RH^^ 
i^^mthLfz'^. mtiim^Z5X:!^TXmmi^X'^ ^ nfe L H - R H^S^^-^ 

WT§^^Tfes±iB (1) mm<Dmm:^m. 

(15) ^»S-e«S$n;^cLH-RHI§S#:;&^\ 
5-oxo-Pro-Hi s-Trp-Ser-Tyr- Y-Leu-Arg (X) -Pro- Z 

25 C^^'. Xit^mm^> Y«DLeu. DAI a. DTrp, DSer(tBu). D2Nal:fecktX 
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T^$n^±iB (1 3) ^:^cti±i2 (14) s^m<Dmm:^f^. 

(16) m.mm!^n<D^mm^ i %^T'v$>^mm') a.-yo i/u y^tzift 

(17) B-oxo-Pro-D-His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-NH-CHrCHjSfcfi^ 

10 MJini^^TS^^m^^m.m.mm^mM:Lmzn-t zl t. ^w^t-t^ l h - r 
=E > s L H - R H j^^ttT § ^14 * itm^Mmr^ ^ 

20 ^j:LH-RH^^#:*^(l-€-cDm75:<H=babtf ^>n^o 

> mm. yi^^mm) . ^mm (mmo>mm^t%^T^) m. n/\^m. m 
25 m. yotf^>M, h^j-^ji^-^ummm) uat(D^^^$>\^f'bn^. 
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7 

LH-RHTn'-;?. h?g14^WT^^:7°5^ Htt©LH-RH^^#:<h LT« 

5-oxo-Pro-Rj-Trp-Ser-R2-R3-R4-Arg-Pro-R5 ( I ) 
C^pf", Rj^iHis, Tyr. Trp^/cfip-NHg-Phe^, Rgmyr^^JSPhe^, Rgt^Gly 

Nle^, Rgt^ Gly-NH-Re(Rg«7KmiE^*fctie^^nTViTfeJ;LiT;U^;P 

L<^i7Km*-eSm^nTViT=feJ;ViT;i/^;L'S^^fi(3)'^l/'f K (-NH-CO- 

15 ±tB^ (I) \z^\,^-t:. RgT^^n^DScDy^y^^iSchLTts. ^j^ti 

i^^iC/&n 1 ^T(Z)a-D-T^ (0iJ, D-Leu. He. Nle. Val, Nval, Abu. Phe. 

Phg. Ser. Thr. Met. Ala. 'lTp)t^Eifi^\rf ^btl. -^n^^aiCg^S m. 

t-'7'^)VizE(DC^_^7)V^)Vm. t-':fh^i^t^E(OC,_^7)V3^ 
t -y^h^i^ti)V-^~)Vf^E(DC^_^7)Vzi:^i^-tl)V^--)V^. 2—r 

20 y^)Vt^E(DC^.^^7^)—)V^.-^>\i—}V-3 — r;i/, 2-^5^;p-r>FU 
;k ^>-j}V'^ ^^'/-)V-2--()VUE(D^n^tic^,^7)V^}V. c^,,^ 

25 mm, 7^y^^$>\ff^n^o Tay»feL<«7Km«-rg^$nTiiTfectLi 
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8 

, x^;i/. '/u}d)i. -ivy'aidji. -7^)^. -rv:/5^;k sec-:/^;p, tert- 
y^;i/7i>^^fetf ^n^o fi^ScDis^ji, 1 — sjii/O^'^^f bn^5j?^\ i~2i@7&^' 

^tc^^b<ti. FO^t^. ^(11) 
5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z 
[^4", Ytmeu. DAla, DTrp. DSer(tBu). D2Nal43et:m)His (ImBzl);&^e>jSt^ 

^^Zf^ H (IP"^> S-oxo-Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-CzHjT^ 
^n^^y^^F : UzL — 7'Di^U» i^WMTa^^c 5-oxo-Pro-His-Trp-Ser- 
Tyr-DLeu-Leu-Arg-Pro-M-CjHsT^^n-S^:/^ F<D:^<ii L-TJS, ^fUzM^V 
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Leu 


: a^i^> 




Me t 


: :^^^-> 
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: -fe U > 




Th r 


: 7sU:i--> 




T r p 


: hOy°hy7> 




Ty r 


: ^o^> 




Va 1 


: A*U> 


15 


D 2 N a 1 


: D-3- (2-^:7 T^->^» 




D S e r ( t B u) 


: 0-tert-y^;i/-D--feU > 




DH i s (I mB z 1 ) 


: N'»-^>>';i/-D- tX^>^> 




P AM 






B o c 




20 


Fmo c 






C 1 -z 






B r - Z 






B z 1 






C 1 2-B z 1 


: 2. &-i^i7UU^>-y)V 


25 


T o s 






HONb 


: N-h FD^rv- 5 -y;UJ}^;U^->- 2, 3->^:^J 
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1 0 

HOBt : 1 - t HD^->^>y h UTy— ;L' 

HOOB t :3-hHa^>'-3, 4 - 1 H □ - 4 -^^V - 

5 MeBzl : 4-^^;i/^>>?;U 

Bom : ^>>^;i^:^^>'^5^;i^ 

Bum : t -y^h^zy?^^)l 

T r t : h U 

DNP : ho:7ai-;U 

10 DCC : N, N' -z^z^^ a^^~>Jlij Jl^Zy^ ^ \^ 

(1) :3*-fel/U XGoserelin) 
15 at 1 3 



CH, 



-CH, 




His' 



'NH 




Leu. 



Arg- 



'Pro, 



NH 



NH^^NHz 
0 



(^l!!tt^B4 1 0 0 2 7 4-^, #^BS5 2 - 1 3 6 1 7 2^) 

(2) y-fel/U XBuserelin) 

Ut2) 
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1 1 



CH3 



-CH3 





-NH H "'^ H "^^^ CH3 

(^H^ffNo. 4. 0 2 4. 2 4 8, F-f iVltflFll 2 4 3 8 3 5 2 Wm 
BSft 51-41359-^) , 

(3) hU7°hUU XTriptorelin) 
5 [{1:3] 

(7ieSi|t^m4 0 1 0 1 2 5-^. Wmv^5 2-31073-^) . 

(4) ':J-7tI/U XNafarelin) 

Wb4] 

0 



10 




(^ffl#Pim4 2 3 4 5 7 1^. #pgB§5 5 - 1 6 4 6 6 3^, IW10S6 3-2 
6 44 9 8-^. |p|HS6 4- 2 5 7 9 4^) , 
(5) tiX hUUXHistrelin) 
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1 2 





(6) 5^XDl/U XDeslorelin) 

ate: 

5 

(*H#Pam4 569967-^. 1^4 21843 9-^) . 

(7) ^T^V'U XMeterelin) 

at 7} 



0<v. .NH y ^ , 0 





Leu'^^'^^'^ Pro— NH^QHj 



NH CHj 



10 (PCT WO 91/18016) . 

(8) 3f■:^Fl/U XGonadrelin) 
Cfb8] 
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1 3 

(H-ru/#fF^2 2 1 3 7 3 7-^) fjiiz. ^fctt^nbCDJ^T^Ci'/O^'^frf ^jtl^ 

o 

10 ^Tz. hH-Rummi^<D^±^^tm^m<^^^^^mzm^-r^:it^^x 
;<^^v)\^^^0^^mmmti^A<DM:^mtLx\t. m^i^. hp2mg ( 

H^^k^aM) . XAD-7, XAD-8 i^Jl^'y^M) r<ii^ ($f^b<« 
15 . HP2MG (^mit^^m) tail) ■f}^$>H^n^:^K LH-RUmm^o:)^ 

'J )u^^f^^mmmti.xfif^i^<it. mm(Dm.m^A^^K soon 

CH3 CH3 

\_ l_ 

I I 

CO CXDOCH3 

I 

o 

(CH2)2 

O 
I 

CO 
I 

CH,— C 

I 

20 



wo 01/02428 PCT/JPOO/04277 

14 

!Wiz. ^^i^^vji^-^f^p&mmm m^i^<it. hp2mg (^.m^t^^m 

<DMmii.mm^m^mibxmmmizm^-r^ ^i^^^-v^^o 
y^:/ e^^$> frf e>n^ o 

mmm) tit. x^ix>->5tf-;u^>-tf>^^fi'&Lfc#7Lti^u-^— o-^ 
}^mmmm(D z. t ^mml. ^mmmmjimzH-r :itiz^K,i.H-R umm 
i^^mm mm) t^ztizj:o imzmm<D:A^^^j)i^^^j^^mmmtm. 
-^■^txm^^^^itiz^K)) . "^mmz^. LH-RHmm^<D^±:B.itmiii^ 

15 uE^mw:mzm^-r^:it^^x^^o j&mm?^^f^mmmm(DMi^mtvx 

it. m^it. H P 2 0 , H P 2 1 (^mit^^W , HP20SS, SP20 
SS (H^fk^aS) , XAD-2, XAD-4 i:tJl:»y^m) J^<H ($f* 
L<«, HP2 0SS (^mit^^m) Ut) i>^$>lf^tl^7^i. LH-RHM 

m^(D^±^itmiii$-tit^mMmz^^-r^ . 
mz. ^mmM^^v:sLmmm m^vKit. hp2oss (^mit^^m) 
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1 5 

mm) t^m-^izit. u^-7°ouu> mmv =L—^nu^j» m-ms^w. 

-So 

^mmmmmmjimt^m.^'iixm^^^ z.t-^m^ i^^^o ^(Dm^. lh-r 
Hmmi$-(Dmm (mm) umizi^^^^x. ^^^^vji^^^mmmmmmjimt 
10 i^mm^^^^mmmmmj:m(Dmmt<^izm^^nu\^^-^^. 

^piLmmmm^:r.mizHvrzmz^mm^'^f^^mmmmmjimiz^-r:inz 

ctD, i^H-Rumm^i^^mm. mm) -r^^t^m^i^^^o 

j^Tiz LH-R umm^^^^T^mm^ :^^C7^j ji^m^^^mmmmmx 
mii^zsi^mmm^^^mmmmmiimizn'r^ih ^wmtr^hH-RHm 

(1) LH -Rummwcommjim 

® mmmcDLH-RHmm^ mr. aLH-RH^^#<h-r ^) ^mmm 
izmmvx. LH-RHmm^^^m-r^m^^mm-r^o 
mi^^^ti^mmmtvxit. ^^j&mmm^(Di.H-RHmmi^o)p&m^m. 
20 mvu^^^(Dx^tn:£. mzmmt^nfjii^^f)^ m^it. tk c^stk, 

LH-RH^^^(7)^ir^<bS14#:<^i'J^<^«i^J-r^©;^J?), pH^ 
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1 6 

o 

» (Dm^^iz}^. ^)a.--:ruv^)> (g^mu 0.-^0 (Dms\zmmt^ 

5 g^^'J:x — :/DlxU» (DTrptC^^gf 'SSer{C:i3tj--5^-fe^<bStt#: (OTD- 

mm^^i ot:OT, $?*b< fi^t)3t:'-*<3 7t:{zps$n'5^:<h75W^bVic 

20 >m:^h'Jt>A7K^^. 'J>^T>^-'>A7KJt^. m{kT>^-'^A7K^^ 

mm (Mi^mz\t±m) ^^mmzm^-c^^o ^(Dt^ojL^ /-jvTi^mm 
<Dmmiii.xu. mo'-m2 omm%. «^^l<js, ms-^mi 5^m%x'$> 

m^^x. mw,m m^it. mmyi^^mm. •fu\d:t>m7\<-mm. mm. u>^ 
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V<itmO. 05M~^tJ0. 20M, J;O$f^L<H*50. 05M~m \OM'Xr$>^ Z t^^ 

m^0Z^mmm^mjLmizH-tj:m^. mi^um^m\ox:&,T. u^LKitm 

10 or-J^tJl 0*C, $ ^►{c:$f^L<fi^tJ3'C~*U7'C(C«OC:<h{Zct:0. LH- 
^-yol/U» ©^-^{Ct^, D-Trp'#:, D-Ser^fr) ©liJ^^j^^fi^tCEJ^CC i 

'Sk^o-^j^-iimmt^ d <i: J; 0 f# e-n-s L H - R Hgi^#:^^wr ^r^l^^ 
'^mim^'^^m.mm^'^m.-x.mz^t. 

^Wmz\t.. ^-t. ±IB(2){-^0#^>nfcLH-RHM»^^^WT^?t?^ 
20 (^tbf^) ^S<*:i:j^®:^&TM^-r-5;i^{CJ;»9#^>n§LH-RH^«^ 

tk^^ist^c^) :*^'ffli/ie>n^o ^fz^mt. x^y-;P7K^j^, ^^y-;P7K^ 
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m^^x. jtttJjS mpiit. XiS'y-;wK^?^. y-)i7Kmm. n-ynn 

mrnxxh^z-hifin^i^^^. ^^tzmm-t. icm ($?sl<{^2[hi) \z^nxn 

o^hi)m^v<. ^tie.cD$?SLVi^frT-e^ai^tT-5 c:<ii{Cck«9. lh- 

*fc, ;ine(D^ai^t*. j^uo^«%~m i^«%<^e^^. $f^b<fi 
15 0k¥^'rxmWi^fToz.t\z^v)^ i.H-Rumm^w-(o^-\i^i\im^w i^wm 

\Z\%. ±§&(DU zL-ZfnU'J> (@^^U:2- — yPl^U » (Dm-^iZlt.. D-Trp* 
D-Ser*#:) <DW\^^<^K)mmmzmmT^:Zt:^^X^^o 

^fz. ±m®iz^r}ni^nrzLH-RHmm^^^m-r^mm (mtam ^ 

V<\tmi 0"C~*tl2 or. $^{I$fSb<«f5l S-C-^l 7"C{C-^^C:i 

mztsi^. 



wo 01/02428 PCT/JPOO/04277 

1 9 

i^^Th^i^t^. y^^^vji^m^f^zmmmfimmjimiz^^mm'^. ^mm^% 
^mMmmm^mjLm\z^^mm^n^ ^ ti<z^K> . i.n-Riimmwo'y't^ 

W) ) (DW^^^^xm\§EMm\t^r)%^mzf^^. 

*^Bj©S3tfe«, i.H-Riimmw-^^mt^mm^^^^^))v^^^^ 
mmm^-miLM^^ni^mm^^^m.mmm^m.zLmizn'r^ h ^immt-r^ 
15 hH-RHmm^(Di^m:^mzmT^o ^rz^^B^iti^mmx^m^ titzLH 

-RHmmi^^^mt^mm^mm-r^jim (mmmcDmmjim) ^^i^x-n 
20 (Dm.LH-RHmmi^(Dmm 

H140t)(D-e*^<DT, ^^^^©^y^^H^fiJcSlCi-pTffiLH-RH^^ 



wo 01/02428 PCT/JPOO/04277 

20 

1. M. Bodanszky *3ctrJ^ M. A. Ondetti, ^T'^^ F • '> >-fe S>7. (Peptide 
Synthesis), Interscience Publishers. New York (1966^P) 
5 2. Schroeder:fe^muebke. if • ^•7°5^ H (The Pept ide). Academic Press. New 
York (1965^) 

, (1977¥) 

15 Hi. 4-t Hn4^>-^^;V^5^;i/:7a:— ;PTiz: hT5 4^UT^ 
U;PTaF1tJ!i, 4- (2'. 4'->?P^ h^'>^:i:— ;i.-t HP^->^^;i-) 7a: 
y=^-v^llg, 4- (2'.4'->^p<^ h4^'>>'ai-;P-Fmoc7^/X5^;i/) -7 3^7=^ 
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2 1 

mmtizit'^^^itnmmijmi m^ii^. hobi. hoobi, mnh) ^thiz^my 
^ ym^m^mmizmimT^f)^^rM. Mwmm7\<i!m^rMmEiJL7s^)i$>^ 

5 m\zmM-r^:ih^^-c^^. 

umT ^ ym(Dmii<\i^mmt<Dm^izm^^iE>n^mmti.xi-i. ^y^F 

10 fbj^^bTK^^. hVy Jl^njL^ y—jiu^(DTJVzi— Jim. 

i^i^n^o Kj!^>^^m-t^'^^\^m'^'m0^Km\zmm-^tm^z.iif}m^nx\^^ 

•5 :i fj: < Sl-^^^f;:^^ D mrT d <t fc J: 0 -|-:5>7^cJ^-B-^ff t'j: e» ^:7&?T# -5 o 

WM(DT^ym(DU.mmi:iVX\t.. mX.\t. Z, Boc. t -^>^)\^^^>'ts 
Cl-Z, Br-Z. Ty-^>'^)V^^i^ti)Vt--)\^. h V y )l:tn7±^)U 
::^JV^Xy ^ y^^^ Jl. Fmoc, p - h=^iy^>i£>7s)U^-)VUEf)^m\^^ 
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22 

tiA^^i^jimt. mxi-£. 7)v^)v:r.7.'r)Vit mx\t. x^Jl- 

4-xhD^>v;i'XX5^;K 4 -p^ h=^'>^>>';i^x7.7=-;i/. 
D^>v;i/X7.7";i'. ^>Xt HU;i'XXx;Wb) , :7 3i:hS/;i/X7;5^;Hb> 

>ft:, FU^;H^ F^vF{b7:i:<i:{::ctoT«^'r^ei<h/&^-T?#^c 

15 F^b FDfcf^x;i/S, t->^5";PS;^j;^T^^o 

2 -xFn^>v';i'. Br-Z, t -:/^;P;^j:<!:3&^fflVi^n^o 

t7.5^>^>©-r ^^'y— ^K^^^SibTfi. Fd^t^. Tos, 4-^F^5>- 
2. 3. 6-F U >^^;i'^>if>7.;W*:x;i/, DNP, ^>i^Jl:t^z^ y^^JV. Bum. Boc 
20 . Trt, Fmoc;^cJ:<i::ii^ffll'^e)n^o 

25 ) 

5-oxo-Pro-Hi s-Trp-Ser-Tyr- Y-Leu-Arg (X) -Pr o- Z 
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[^4". Xit^m.^"^. Yitdleu. DAI a, DTrp> DSer(tBu). D2Nali5cttX 
DH i s ( I mBz 1 ) i^tl -5 JSS ^ . Z ttNH-CjHs ^TzitGl y-M, ^ ^ n^'n^f D 

^ (III) x-xrm-^ti^^mmtvxit. m^it. z. boc. t-^>9-)i 

^'>;^;i/3}^— Cl-z. Br-z, Ti$''x'>^;i/:t4^v:*f;i/7K-;k hU:7;i.:tD 
. >'>'x^;I/3}n7>:7^ /^:^-r;U, Fmoc. p h^->^>-t'>y;;!/7tN-;u;5: 

10 ^ (III) TS$ti-5^y^K©mtbxti, mxit. ±m(D^tmmrji^(D 
^fc, ^ (III) -cmi^n^^-y^}^^rM^(Dmt. 
/'4 8 7 2 6-^{zism(D:^i*s^n-en{z^u:j^:?^^{3j:D, ^it-r-scii:*^' 

15 T#^o 

(J3J&««.^f&) iLT«, ■^J^«\ P d -||$)^t.i«P d- 
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T-V-)V. n'7^W/—)V. ~J:f^=^)V7.)Vy ^ 1. 4-rf 

^jmmiz^-oThm^-^n^o 
10 ±u(DUi^mKm<DK!it^mmirM'^m i--mi omm. $f ^ b < \tm 2 mm 

^KiMwmtiiUmmow^^ m^m.) :^mtvx\t. m^it. ^ (no -e^ 
^ti^^y^ ]^^rzit't(Dm^u^m^ft-izi^'rm^iz\t. mTi^y^itTiam. 

^^7:^v—)V. A'^^i/V— >^^5^;i'X;i/:7 

1 5t:> $f,n$f^L<i**^8t:~*t]i 2t:TfT3c.h(c^o. lh-rh^ 

<Dw\^^^j]^mz^m-r^zt-^^x^^o 



wo 01/02428 PCT/JPOO/04277 

25 

(CctD, LH-RH^S#:cD^-ti^'fb^14#: i^Wmz.\%. iifE©U^--/P 
mWT y^^^O K7Y.mm. mibT>^-'^A7K?g^, U>m-:^hU':7A7K?^?i^ 

25 ±t&<D'^^m(Dmmm^'^n x^x*^ ^ l h - r \imm^^^m-r^ii^mm^ 
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5 2^^HJ(DM5t^j*{:: J; D # ?>n^ L H - R H^^#:f*tJe5lt<7)S^{c J: 0 li^. 
n^LH-RH^S#:{Cit-<, ^^#1 (LH- RHmS#:cO^-fe${l:S'l4^, 

ly^T, |g{C§f^b<li*DO. 7%OT) T$.'&*»MLH-RH^^# (^if^L 

iE>\zM:i$^mz\,-i. m^i^. mmi.H-RHmmmmmv :x-'fuuv > 

^rM-^(D^-C$>^m^^ (D 5-oxo-Pro-D-His-Trp-Ser-Tyr-D-Leu-Leu-Arg- 
25 ?ro-m-Cn,-CU,^rM'^<Dm(D^m:fym 0 . 3% (ZO^LKiWO. 2 5 
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-^(D^. d) S-oxo-Pro-His-Trp-D-Ser-Tyr-D-Leu-Leu-Arg-Pro-NH-CHj-CHj^;^ 

itt<Dm.(D^mm'^o. i5%ot CKD^LKitmo. i%i^t. m{c»^ 
±B^(DmmLH-RHmmmt. mm^m^ m. nh. 

15 m^^ntz.^n^m\zwik-^ri^m-^mmi^mxm,^-r^^h\z^-ox±Mm: 
mM. tsy'''\z)VMUE\zmm-r^:iiii}^x^^mmt\^x\%. m?L\t-\L'7 

m^muEffim\^^ibri^o mnmm^mf}^t!:f^)vxh^m'^\z\t. mm^^ 
y°mrmz^ib{zmm(Dj:oumvtmi^^^^-r^:it:^^x^^. t^mcorzib 

^ift^x^:u-r^^t:fy^x^^o iimmoTKi^mtvxu. mxit. ^m-^^tk 
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5 — h8 0 (TM) , HCO-5 0) ^c£^<h#fffl bXfe J:(.^o bT«. 

±i5M?tijti, FyAti\ mmm mx\t. ^)ym.mm.mm. mmi-h^) 
±M(Dnm: L H - R nmmi^^'^mhxu ^ ^.tfcitmmit. g <7):^^ 

, m^it. 60-100516-^. 62-201816^. mM 

15 ^4- 3 2 1 6 2 2^, Wm^6- 1 9 2 0 6 8^. #§1^9 - 1 3 2 5 2 4 
i|tP§^9-2 2 14 17-^. 1 -2 7 9 0 5 4^, WO 99/3 

6 0 0 9 9^'j>muiii<ztim<Dyjmizw-Dxmm-r^:it-^^X'^^o 

20 3ga^lA^^D^<J 0.01 mg-lOO mg/kg^a<D«SHJ&^ e)5Sl[jl^<:i iT&tT^-S 
o ^ btclff S b < (iltJ 0. 05 mg-50 mg/kg^a(DlKH:^^^3l:i:S«S^c: <h7i?^*T# 

25 ^rJcACDBfl3£M-*>#lA^^«9^?^L-<«. Il3 0. 1 mg-500 mg/kg^McolgH/O^ 
^»JS:i:M^^;l<^:*^*T#-5o $e»{C$fSL<ti*U 0.2 mg-300 mg/kg#:mcD$gffl 
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L-^D->;u-D-n-r >';u-L-D-i' ->;1/-l-t;1/^— ;i/-N-x^;i/-L-:7°n U 

F (U3.-yDUU>. U a.--7°0^< h\ Leuprolide) (DUM (1) 

x^>^;w-L-h u:/h-7-<;u-L-tu;i'-L-5^a~>;v-D-D-r>';u-L-n-r v'JU-n'" 

68. 35g (Ma52. 92g) ^An^. B'-l2X:-vm^mmKJt-VrZo mjmt}^)^2^ (646g 
) tKJ^^IS (7Kl896mL) «iig^mx5^;i/396mL(D^^{C. j^JEt;;^SSr-5~5'C-rilDA, 

(pH3. 9-4.3) 2316iBL^ilO^T, 3~7t:T-«j^Utt&m U/Tc MT?pH4. 3 
~4. TUPgb, e^^x5^;U372mL^j!)PAfc^, ^mi^r:io 7KS^@^mx^;U372mL 
3'-7'CTgfe#Lrcc 7KS^25'C£^T-C^^BE^i*i^. e^m-CpH4. 3—4. 7{3W 
SL, Leuprolide(D7K?^^^(l) ^#^o 
20 Leuprolide acetateiR* : 44. 26g (90. 9X) 

mmm^^fu-^h^^y^-^un (meuproiidetf— ^S^lt^) :D-Trp'^; 
^^m. D-Ser^#: ; ^^[±1. D-His^#: ; 0. 21%, L-Leu"-* ; 1. U% 

2 5-^^y-L-'/D >j;U-L-b:X5^>^;U-L- h U ^ hV^ JV-l-±i u 
H (Leuprolide) (DUM (2) 
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Leuprolidec07lcjg^(l)5600g (Leuprolide acetate 85. 46g) ^;<i^^VJV^ 
^fj^mmm^ (hp 2MG n^^b^) 5500mLCD;^^A^D'Th{c3~7'CT3i 
mVTzo 0. ZUm^-r h ^ AT^mm (pH6. 3) llOOOmL. 0. 025Mg^^T>^:n':7 

A7K^?^13750niL, lO^mXJ^i^ y —JP7k.mm\B250ml^. 3~7t:T)li;j):a?^b 

Leuprolide acetateJKM : 73. 77g (86. 3^) 

iS3tlS#:^D-7 h^^^:7^— (meuprolidee— ^B^it^) : D-Trp^-^ ; 
0. \ \%, D-Ser*#: ; 0. 03%. D-His^#: ; 0. 24%, L-Leu«# ; 0. 42% 

10 

F (Leuprolide) (DUm (3) 
Leuprol ide(D7jc^g|^(2)3731g (Leuprolide acetate 73. 54g) 

15 ®*<tflgCD/J\)^gffi (HP2 0SS : 2200mL(7):^? ^ OT h dlS 

~17t:Tat^L^o 0. lMi^^:M- U-^AtK^^ (pH6. 3) 6600mL, O.OimmT 
>^-'^A7K^I^9900mL, 7K2200mL^> 13~17'C-e)llS:;^51^L.^^brco I3~ 
17t:T, 20^*%X^y— ;i/7lc?^?^8800mL, 35^»%X^y — ;W7K?t?g8800mL 
Tll^^^^^frofeo WjeiE^^J^SSrOTlrMffi^ilg^lft/i. LeuproIide<7:) 

20 7K^?i^(3)^#;t» 

Leuprolide acetate^Kfi : 64. 55g (87. S%) 

MMmi^i^u-^ h^'^-y^—ffam (meuprol ide hi — ^S^it^) : D-Trp^ft: ; 
0. 12%. D-Ser*#: ; 0. 04%. D-His'#: ; 0. 18%, L-Leu«#: ; :^^tB 

25 mmm4 5-^4^v-L-you;u-L-tx^>^;i/-L-h'j7°h:7^;i/-L-tu;i^- 
L-5^D v;i/-D-p-r '>;u-L-D-r >';i/-L-T;i/4^x;^-N-x^;i/-L-yD u >t^ 
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H —W^^^ (Leuprolide acetate) (DM^ (4) 

Leuprolide(7)7K^^S(3)436. 7g (Leuprolide acetate 63. 90g) ^r^t^x^X 
V=y>^)\^ (Sephadex LH-20 : :7t;U-^->T) 2350niLSrffll.iT;^7 ^ o-^ h 

ilJl^^^^^i^b, Leuprolide acetate(D^^^^p°D60. 38g€#/i. 
Leuprolide acetateiR« : 60. 02g (98. 9X) 

iftj^jS^^a-T h^'^:7^— ,aM (meuprolideti-i^MIIlt^) : D-Trp'^ ; 
0. 11«. D-Ser*^ ; 0. 03«, D-His^i*: ; 0. \%%, L-Leu«#: ; 

10 

5 5-^=^y-L-:7°D u ;i/-L- 1 x^>^;i/-L- h u -7° h :7 ;p-L-fe U )V- 

L-5^D->;i/-D-P-r v-JP-L-n-r i>;U-L-T;i/^— JP-N-X^jU-L-^D U >T^ 
K (Leuprolide) (D^it (30 
Leuprolide(7)7K^IS(2)200L (Leuprolide acetate 4080g) ^1=MI^'dSK 
15 ®«i^llgO/M4Sp°D (HP 2 0 S S : H^'fb^) 120LCD:^ ^ h fZlS- 

17t:Tjl?SLrcc 0. Imol/Lg^m:^ h U -^AtK^^ (pH6. 3) 360L. 0. Olmol/LI^ 
mrry^^—'^Ki^mWLU^U 7Kl20L^13'-17'CT)li;^ffil^b^^bfc. 13~17 
rT, 15^«%Xi$'/-;U7K?^?^ (i^^O. OlW/VX^-^t?) 960L, 20^ft%Xi$' 

y— ;^7K^^^g (giFm oiw/v%^^tr) 480L. 30^a%x;$^y — ;i^7Klt^ (g^^ 

20 0. 01W/V«$r^tr) 360Ltr)iS^^gl<^fTofco WxSIK2:m«e)35'COT-eMEi^*il 
^ffVi, Leuprol ide(D7Ki^?^^^#:^o 
Leuprolide acetateJR* : 3527g (86.4%) 

^mm-^w^Y^^yy-i-^an (meuprolidetf-^®m^) :D-W'^; 
0. 13X. D-Ser*# ; 0. 04X, D-His^#: ; 0. 11%, L-Leu«^ ; ^^ffi 

25 
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(Dwi^^mm b . 75>-o ^ -fe ^ itmi^i^u E(D^m<^ ^mmm iz^^^-r 
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m ^ (D m m 

5 (Dmrnzij^o 

5-oxo-Pro-Hi s-Trp-Ser-Tyr- Y-Leu-Arg-Pro- Z 
C^^", Ytmeu, DAla, DTrp. DSer(tBu). D2Nal*5«i:m)His (ImBzl)/&^6ilf^ 

3. LH-RH^##:75^\ ^ 

S-oxo-Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-CzHs 

4. i?: 

CH3 CH3 

I I 

CX) COOCH3 

o 
I 

(CH2)2 

o 
I 

CO 

I 

CH,— C 

I 

15 CHa 
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12. L H - R H^^^^-^wr ^j^t^^ ^ ^ ^ u 

15 L H - R nmrni^'tmiii-r ^ c <i: ^-r ^it5t<:^ 1 tmcomm.:ij&c 

1 3. LH-RHMI##:^^WT^^M:?>^'«m»-Z?^«:$nfcLH-RHM# 

14. LH-RHmmi^^^^mT^mm^^^mmTr^m^tifzi^H-RHmm 
^mmvtzm. mmm^25xzuT-vmmi^xn ^ ntc l h - r Hmmi^^-^m 

15. ^^ST^^^n;^c:LH-RH^##:7&^\ ^ 
5-oxo-Pro-Hi s-Trp-Ser-Ty r- Y-Leu-Arg (X) -Pro- Z 

25 [^"l^^ XJi^^^S^. Yt^DLeu, DAla, DTrp, DSer(tBu)> D2Nal:fej:tX 
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1 7 . S-oxo-Pro-D-His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-NH-CHj-CHj^^ti^® 
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